INTRODUCTION
Infant mortality rate (IMR) is an indicator of the health status and the socioeconomic condition of children and of a population as a whole. It is also a sensitive indicator of the quality of and access to health care services. [1] [2] [3] There are several determinants affecting infant mortality, depending on children's age. Among younger infants (younger than 27 days old), health care service determinants prevail (antenatal, childbirth and neonatal care), while among older infants (between 28 and 365 days old), health environmental and socioeconomic factors play a more important role in a child's growth and development. 4 All births and deaths occurring in Argentina are recorded on a legally binding certificate and included in a statistical report. Live birth statistical reports (LBSRs) and death statistical reports (DSRs) are consolidated at a national and jurisdictional level. Every year, the Health Statistics and Information Department (Dirección de Estadística e Información en Salud, DEIS) of the Ministry of Health (MoH) of Argentina publishes a report called Vital Statistics -Basic information, based on the corresponding statistical reports. 5 In 2000, Argentina committed, b e f o r e t h e U n i t e d N a t i o n s Organization (UN), to meet the Millennium Development Goals (MDGs) by 2015. Among the nine MDGs that have been set forth, MDG 4 (Reduce child mortality) proposes to reduce by two thirds, between 1990 and 2015, the under-five mortality rate and to reduce by 10% inter-provincial inequalities. 6 The objective of this article is to describe trends in infant mortality rate in Argentina and inter-jurisdictional gaps, infant mortality magnitude and causes, in compliance with the MDGs.
POPULATION AND METHODS
A descriptive study on infant mortality in Argentina was conducted based on vital statistics annual reports. Data were analyzed for 1990 (baseline for MDGs) and for the period between
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2000 (year when commitment to the MDGs was signed) and 2013 (the latest year with published data), based on the achievement of MDGs by 2015: an 8.5‰ IMR, a 5.2‰ neonatal mortality rate (NMR) and a 3.2‰ post-neonatal mortality rate (PNMR). 7 Analysis included data on all live births and all deaths of infants younger than one year old (subdivided into the two IMR components: neonatal deaths and post-neonatal deaths), occurred in Argentina and recorded by jurisdiction of maternal place of residence.
For the analysis of infant mortality and its components, instead of absolute numbers, rates were used to make comparisons with other populations and over time.
Infant mortality comprises deaths among infants younger than one year old. IMR was related to infant deaths occurred over one year and to the number of recorded live births over that same year in a given place and expressed per 1000 live births. 8 Infant mortality included neonatal mortality (deaths occurring between birth and 27 days of life) and post-neonatal mortality (deaths occurring between 28 and 365 days of life).
NMR and PNMR were estimated by relating deaths in each age group to live births, and were expressed per 1000 live births. For the analysis of inequalities among jurisdictions, trends in the inter-provincial Gini coefficient (continuous quantitative outcome measure) for infant mortality developed by the DEIS were studied. The Gini coefficient provides a summary metric used to measure the level of inequality in terms of risk of death distribution in the first year of life. Possible results may have been stated as a value between 0 (perfect equality) and 1 (absolute inequality). 9 Another resource used to analyze inequalities was the population attributable risk (PAR) percent, which helped to estimate the proportion of mortality rate studied that would have been reduced if the mortality rate in all jurisdictions had been the same as in the province with the lowest rate (continuous quantitative outcome measure). 10 The PAR for IMR was compared to each IMR component between 1990 and 2013.
Regarding ethical considerations, it should be noted that data used in this study were obtained from a secondary source (Vital Statistics -Basic information). Data processing by the DEIS Figure 1 : Trends in infant, neonatal and post-neonatal mortality rates in Argentina, 1990 Argentina, -2013 protects statistical secrecy, so no consent was required for this study.
RESULTS
In 1990, in Argentina, 678 644 live births and 17 348 under-one deaths were recorded (10 606 younger than 27 days old and 6364 between 28 and 365 days old. The difference between infant mortality and neonatal and post-neonatal mortality combined corresponded to other infant deaths without age details). IMR was 25.6‰, NMR was 15.6‰ and PNMR was 9.4‰.
11 NMR accounted for 60.9% of IMR.
In 2013, in Argentina, 754 603 live births and 8174 under-one deaths were recorded (5572 younger than 27 days old and 2602 between 28 and 365 days old). IMR was 10.8‰, NMR was 7.4‰ and PNMR was 3.4‰. NMR accounted for 68.5% of IMR 12 ( Figure 1 ). Between 1990 and 2013, the following reductions were confirmed: 57.8% in IMR, 52.6% in NMR, and 63.8% in PNMR.
Infant mortality by cause
Infant mortality structure by cause of death in Argentina showed a similar distribution across the years included in the analysis ( Table 1) .
The leading cause of death in 1990 and in the 2000-2013 period were perinatal conditions (prematurity, conditions typical of the perinatal period, such as omphalitis, neonatal sepsis or hyaline membrane disease), whose relative significance ranged between 49% and 52.4%. The second leading cause of death were congenital malformations, whose relative significance in infant mortality has increased (from 18.1% in 1990 to 26.1% in 2013). 11, 12 Similar values were observed in proportional mortality caused by respiratory diseases in the analyzed period, which peaked in 2003, 2007 and 2011.
In addition, a slow but steady reduction was observed in the relative significance of infectious diseases, which was interrupted in 2011 and then reduced once again ( Table 1) .
Neonatal mortality by cause
In the studied years, a similar structure was observed in relation to neonatal mortality causes: perinatal conditions and congenital malformations accounted for more than 95% of neonatal deaths. Although perinatal conditions predominated over the entire period, their relative significance decreased, while that of deaths caused by congenital malformations increased. In 1990, perinatal conditions accounted for 77.3% of neonatal deaths, while congenital malformations corresponded to 15.8%. In 2013, perinatal conditions accounted for 69.9% of neonatal deaths, while congenital malformations corresponded to 25.9% 11, 12 ( Table 2) .
Post-neonatal mortality by cause
The structure of post-neonatal mortality Proportional mortality caused by perinatal conditions and external causes behaved similarly in the analyzed period ( Table 3) .
Inter-jurisdictional gaps in infant mortality and its components
Between 1990 and 2013, the inter-provincial Gini coefficient for IMR decreased by 27% ( Table 4) .
The PAR for IMR also decreased by 16.6% in the studied years. While the PAR was 34.4% in 1990, it decreased to 28.7% in 2013. A reduction of 51.5% was proven in the PAR for PNMR in the studied years. While it was 78.7% in 1990, it decreased to 38.2% in 2013 (Table 5) .
DISCUSSION
In order to compare these results with those of other countries at a regional and worldwide level, it was necessary to use sources from international organizations. However, heterogeneity in the quality of vital statistics among the different countries required using adjustment mechanisms.
The UN Inter-agency Group 13 publishes its annual estimations of IMR corrected for each country.
According to this group, in Argentina, IMR was 24‰ in 1990 and 13‰ in 2011 (latest year with published data), which implies a 45.8% reduction. 14 That is to say, according to the UN Interagency Group, the IMR reduction achieved by Argentina was greater than that observed at a worldwide level and at some regional levels; however, the percentage of reduction was lower than that achieved in other regions, including Latin America.
In the studied period, while NMR in Argentina accounted for 60.9% of IMR in 1990 and increased to 68.5% in 2013, at a global level NMR accounted for 53.6% of IMR in 1990 and increased to 58.2% in 2013.
The analysis of the infant mortality structure by cause in Argentina showed that, since 1990, the leading cause of infant deaths were perinatal conditions, followed by congenital malformations. At a global level, between 1990 and 2010 (the latest year with published data on mortality disaggregated by cause), the structure of infant mortality causes has changed mainly due to a reduction in infectious diseases, which were the leading cause of death in 1990 and were replaced by perinatal conditions in 2010, therefore remaining in the second place. Since 1990, congenital malformations have been the third cause of death. 15, 16 In relation to neonatal mortality worldwide, over the entire studied period, the leading cause of death were perinatal conditions, similarly to what has been observed in Argentina. With a lower rate, infectious diseases were the second cause (in Argentina, they account for a marginal percent), followed by congenital malformations (the second cause of neonatal mortality in Argentina). 15, 16 Post-neonatal mortality worldwide was primarily caused, in the studied years, by infectious diseases (62.8% in 1990 and 48.6% in 2010). These were followed by tropical diseases and malaria, nutritional deficiencies, perinatal conditions, congenital anomalies and external causes (5-10% each cause, for each year). The structure of postneonatal mortality causes was especially different in Argentina, where the leading cause was congenital malformations, followed by respiratory diseases, perinatal conditions, infectious and parasitic diseases, and external causes. 15, 16 The lower relative significance of infectious and parasitic diseases, respiratory diseases and malnutrition in Argentina, compared to the structure of infant mortality worldwide, evidences that the level of development in Argentina has been higher. 17 It is worth noting that the structure of infant mortality causes worldwide is strongly determined by the structure of infant death causes in Asia and Africa, which account for more than 90% of underone deaths at a global level. 14 However, the fact that neighboring countries with a similar development level as Argentina have achieved a higher reduction in their risk of infant mortality underscores the need to deepen strategies aimed at ensuring population access to health care services and the quality of such services.
Knowing the structure of causes of infant mortality and of each of its components is critical for the strategic planning of public policies to improve mother and child health care.
The analysis of neonatal mortality causes demonstrated the need to deepen strategies aimed at improving a timely and adequate access to health care during pregnancy and childbirth, and an optimal newborn care.
The causes of post-neonatal mortality pointed out the need to continue providing health care beyond the neonatal period, especially to patients at a biological or socio-environmental risk.
This study has some weaknesses, such as having analyzed data published by the DEIS, obtained from the Vital Statistics System and based on LBSRs and DSRs, and the fact that event under-recording (birth or death) or an incorrect identification of the cause of death in DSRs may affect analysis results.
Notwithstanding this, and taking into account the strengths of the study, it is worth noting that more than 99.5% of births in Argentina take place in health facilities and that a mandatory requirement for burial implies the concurrent recording of death certificates and DSRs, therefore reducing any potential under-recording of these events.
CONCLUSION
Between 1990 and 2013, in Argentina, reductions in infant mortality and each of its components were confirmed (57.8% in IMR, 52.6% in NMR and 63.8% in PNMR).
In 2013, a 10.8‰ IMR, a 7.4‰ NMR, and a 3.4‰ PNMR were recorded, but these values do not seem to be enough to reach the MDG target, which aim at an 8.5‰ IMR, a 5.2‰ NMR, and a 3.2‰ PNMR by 2015.
Inequalities in IMR and its components have decreased over the years included in the analysis in Argentina. The inter-provincial Gini coefficient for IMR decreased by 27% in 2013 compared to 1990, which is higher than the MDG target set at a 10% reduction. However, in Argentina inequalities still exist as far as the risk of death in the first year of life. n
